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Title 

Adjustment Device and Building Element 

Related Applications 

This application is a continuation of International Application No. PCT/AU02/00747, filed June 
5 7, 2002, which was published under PCT Article 21(2) in English and is incorporated herein by 
reference. International Application No. PCT/AU02/00747 claims priority from Australian 
Patent Application Nos. PR 5540 filed June 7, 2001 and PR 5541 filed June 7, 2001, both of 
which are incorporated herein by reference. 

Technical Field 

10 This invention relates to an adjustment device which is particularly useful in adjusting the 

vertical height of studs and the like in construction. While, for convenience, the invention will 
frequently be described below in this connection, it is to be understood that the invention is not 
limited in this way. The invention has broader application and can be used, for example, in 
connection with furniture assembly and as a leveling device for restaurant tables, refrigerators, 

15 washing machines, etc. Other applications are possible. 

This invention also relates to improved building elements useful in connection with the 
construction industry. The invention is applicable to the building of both internal walls and 
partitions and external walls, especially cladding. However, it is to be understood that the 
invention is not necessarily limited to these applications. 

20 Background Art 

In relation to the first aspect, in the construction industry, as well as in many other applications, 
it is desirable to provide adjustment up to a maximum of about 6-7nmi, It is an aim of the 
present invention to provide a device which permits that quantum of adjustment, and which may 
also be useful, at least in some embodiments, to effect far more extreme adjustments, for 
25 example, of 50mm or more. 

It is also desirable to provide an adjustment device which can provide tension as well as or as an 
alternative to compression. In other words, it is desirable that the device be able to "pull" as well 
as "push". It is an aim of the present invention to provide such a device, at least in some 
embodiments. 
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In a second aspect, the invention represents an advance on the invention disclosed in 
international patent application No. PCT/AU97/00681("the PCT Application"), the contents of 
which are imported herein by reference. 

The PCT Application disclosed a building element being a stud. The stud had a first set of 
5 channels and a second set of channels. Each channel in each set was adapted to receive a co- 
operating means for the purpose of mounting a panel or bracket on the stud. The first set of 
channels was parallel to and spaced from the second set of channels. 

While the number of channels was not limited as to number, there were preferably three in each 
set. It was also preferred that the first set of channels was spaced from the second set of channels 
10 by a single web and this was illustrated in Figures 1 to 3, 6, 8, 10 and 12 to 20 of the drawings. 

The PCT Application also disclosed a building element being a joining clip. The joining clip 
was adapted to mount a panel or bracket to the stud also disclosed in the PCT Application. The 
joining clip included the co-operating means (to be received in each channel of each set of the 
stud). The joining clip also included means for connecting the joining clip to the panel or 
15 bracket. The co-operating means included a pair of resilient arms. 

Disclosure of the Invention 

In the first aspect, this invention provides an adjustment device which includes: 
abase; 

a pin upstanding from the base and being supported by the base, the pin having a plurality 
20 of grooves; and 

a rotatable cam element having a projection capable of engaging one or more of the 
grooves to alter the distance between the base and the cam element; 

Because the cam element can be rotated to a position where the projection does not engage the 
grooves, the cam element can be set to different positions to effect coarse adjustment, and then 
25 rotated to engage the grooves and effect fine adjustment. The device of the invention is thus 
capable of being reset into different positions and so can accommodate a wide range of height 
adjustments. 
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The cam element is designed so that a stud or other element with the adjustment device attached 
can be raised or lowered without the requirement to cause the full length of the pin to be engaged 
by the projection on the cam element. 

The pin in the adjustment device of the invention may be of any desired length. Although it is 
5 anticipated that the adjustment device of the invention may often be used to effect an adjustment 
of around 6-7 millimetres in the case of use in building construction, it is entirely feasible to use 
the adjustment device of the invention for far greater adjustment. 

The grooves on the pin are preferably inclined. These may forms a screw thread or a series of 
inclined, parallel grooves on opposing sides of the pin. 

10 Preferably, the cam element is designed so that rotation can be effected by an allan key or similar 
tool. 

When the adjustment device of the invention includes biasing means, and especially when the 
device is inserted in a web of a stud, it is preferred that the adjustment device is supplied on site 
in a prestressed stage. This may be achieved by engaging the cam element with one of the 
15 grooves, against the bias provided by the spring. On site, when it is desired to adjust the stud (to 
make up a minor or major discrepancy in height), the cam can be rotated to engage a groove 
above or below that of the original engagement, as desired, in order to elevate or lower the stud. 
Preferably, the device includes a stop which can lock the cam in a desired position. The cam 
may be rotatable through a narrow arc for this purpose - for example, less than 80^. 

20 In this embodiment, if it is decided on site that a greater height adjustment is required, the device 
is designed so that rotation through more than, say, 80°, will release engagement of the 
projection on the cam with the pin. The spring bias will then urge the cam away from the base to 
take up available height and the cam may then be rotated to engage another groove, to be 
subsequently locked in the new position. 

25 Preferably, the adjustment device includes means, such as a spring, for biasing the cam element 
in relation to the base. Preferably, the bias is away from the base. The adjustment device also 
may include means for locking the cam element in place once the desired distance between the 
base and the cam element has been achieved. The adjustment device may be designed to urge 
the cam element away from the base if the cam element is unlocked, through the influence of the 
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biasing means. Depending on the length of the pin and the chosen location of the grooves, the 
adjustment device may be capable of adjustment to any desired extent. 

The adjustment device of the invention is particularly suitable for insertion in a stud or other 
building element, so that the vertical alignment of the stud can be adjusted by means of the 
5 adjusting device. In this situation, the cam element is preferably inserted in a web of the stud, 
with the base supporting the stud on the floor of the building structure. Rotation of the cam 
element can enable the height of the stud to be adjusted upwardly or downwardly as desired. 
The adjustment device of the invention is preferably suitable for insertion in the building element 
of the second aspect of the invention. 

10 In relation to the second aspect of the invention, it has now been found that the stud of the PCT 
Application can be produced in an improved form if the first set of channels is spaced from the 
second set of channels by first and second webs, being spaced from each other. 

It has also been found that a modification of the stud can be produced to form a mullion which is 
particularly useful for extemal walls, especially in connection with glazed or cladding panels. 

15 Accordingly, in a second aspect the present invention provides a building element suitable for 
use as a stud or mullion, the building element having a first set of two or more channels and a 
second set of channels, each channel in each set being adapted to receive a co-operating means 
for the purpose of mounting a panel or bracket on the building element, the first set of channels 
being parallel to and spaced from the second set of channels, each channel in the first set of 

20 channels having a base between a pair of sides, the bases of the channels in the first set of 

channels being aligned, characterised in that the first set of channels is spaced from the second 
set of channels by first and second webs, the first web being parallel to and spaced from the 
second web. 

The co-operating means may include a pair of resilient arms as disclosed in the PCT Application. 
25 Altemately or in addition the co-operating means may include a fastener capable of operating by 
remote activation as disclosed in International Patent Application No. PCT/AU99/00185, the 
contents of which are imported herein by reference. 

In relation to the building element of the second aspect of the invention, each channel in each set 
has a base and in some applications it is useful to be able to screw through or otherwise penetrate 
30 the base. The use of two webs, spaced one from the other, can enable screws or other 
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penetrating articles to be inserted through the base of a channel between the first and second 
webs, without affecting the strength of either web. This can be contrasted with the situation 
shown in Figure 1 of the PCT Application, for example. If it was desired to screw through the 
centre of base 13 of central channel 12 in Figure 1 of the PCT Application, the screw would 
5 penetrate web 1 1 , affecting its integrity and possibly weakening the stud. That problem can be 
avoided by use of the building element of the present invention. 

When the building element of the present invention is to be used as a stud, it is preferred that the 
first and second webs are located close to a centre line for the building element, the centre line 
extending from the centre of the first set of channels through the centre of the second set of 
10 channels. However, the building element of the invention may also be used as a muUion, in 
which case it is preferred that the first and second webs are located as far from the centre line as 
possible. 

The stud or muUion of the present invention may be made of any suitable material but is 
preferably steel or aluminium. If desired, the stud or muUion of the present invention may be 
15 grooved, either to reduce mass or to enhance reception and retention of the co-operating means, 
or both. Preferred embodiments of these aspects are shown in connection with the attached 
drawings. 

The use of first and second webs can also serve to strengthen the stud or muUion and enable 
lighter or thinner material to be used in its construction while reducing the likelihood of twisting. 

20 When the building element of the present invention is to be used as a muUion, it may be 
convenient if the form of one set of channels is different from the form of the other set of 
channels. Use of the muUion of the invention can provide a system of providing external 
cladding or facades to buildings with hidden framing. The framing can accept glass or cladding 
panels and can enable simplified fitting of such panels. The muUion can also provide draining 

25 for the facade. One set of channels can accommodate the glass or cladding panels, whUe the 
other can acconunodate internal linings for the building structure. 

Especially when the building element of the invention is to be used as a muUion, it may have a 
first arm and a second arm, the first arm being at an angle to the second, each arm having two or 
more channels set side by side. 
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In addition to the first and second arms, the building element in this aspect of the invention may 
have third, or third and fourth, arms or even more. The angle between the first and second arms 
is preferably 90° but other angles are not excluded. When there are two arms, the element is 
preferably of an "L-shape". When there are three arms, the element preferably forms a "T- 
5 shape". The four-armed form of the element is preferably a cruciform shape. 

The arms may lie in a single plane or may lie in two or three planes. 

Preferably, there are three channels in each arm. The junction between the respective channels 
where the arms "meet" can take any desired confirmation, especially having regard to the 
desirability to enable the building element in this aspect of the invention to provide drainage. 

10 If desired, the building element of this aspect of the invention may be formed so that it has a 
mirror image, joined by the two webs, each arm resembling the stud of the second aspect of the 
invention. 

As mentioned above, grooves may be formed in the stud or muUion of the invention. 
Conveniently, at least some of these grooves may be made in channel walls. Complementary 
15 grooves may be formed on the resilient arms on the joining clip and may assist in locking the 
joining clip into a chosen channel, at least until it is desired to disengage the joining clip from the 
channel. 

As will be apparent to one skilled in the art, it may be possible, using the joining clip and stud or' 
muUion of the invention, to forward fix a panel to a stud or muUion. It is also to be appreciated 
20 that the stud or muUion of the present invention may be used with the joining clip of the PCT 
Application, and that the joining clip of the present application may be used with the stud of the 
PCT Application, in each case with appropriate adjustments if necessary. 

It is contemplated that the stud or mullion of the invention may include means allowing it to be 
adjusted vertically in situ. 

25 The invention also provides the adjustment device of the invention combined with the building 
element of the invention, being the stud or mullion. The adjustment device of the invention is 
preferably inserted into the building element of the second aspect of the invention. 

It has now been found possible to devise a way of making the clip disclosed in the PCT 
Application in more than one part. This is particularly useful because one part of the joining clip 
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can be attached to the panel or bracket in the factory and the other part of the clip, which 
includes the co-operating means, can be transported separately from the panels and attached 
thereto on site. This can avoid any problem arising from damage to the co-operating means 
during transport. 

5 Another useful feature of the new clip, in some embodiments, is the dimensional tolerance it 
allows in respect of alignment of the panel or bracket with the stud or mullion. 

Accordingly, this invention provides, in a third aspect, a building element being a joining clip 
adapted to mount a panel or bracket to the stud or mullion referred to above, the joining clip 
including the co-operating means and also including means for connecting the joining clip to the 
10 panel or bracket, the co-operating means including a pair of resilient arms, characterised in that 
the joining clip has two separate parts: a first longitudinally extending part which includes the 
means for connecting the joining clip to the panel or bracket and a second longitudinally 
extending part which includes the pair of resilient arms, the first part being adapted to mate with 
the second part. 

15 Preferably, the first part permits simple attachment to the panel or bracket, for example, by 

adhesion, nailing or screwing. The first part may mate with the second part in any suitable way. 
Preferably, the first part has a protrusion adapted to snap into or slide into a channel on the 
second part. Of course, this arrangement may be reversed so that the second part has a 
protrusion adapted to snap into or slide into a channel on the fast part. Other arrangements may 

20 be possible. 

The first part may be regarded as a clip carrier, while the second part may be regarded as the 
clip. These terms will be used in relation to a preferred embodiment described in the attached 
drawings. It is also preferred that both the first and second parts are made of relatively resilient 
material, to assist in mating one with the other and also to provide flexibility for variation in site 
25 dimensions. The material of the joining clip may also be able to cope with expansion and is 
contraction in situ. 

The joining clip may be suitably designed so that it can also function as an internal drain in the 
panel assembly. It may, instead or in addition, form a seal for the panel assembly. 
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Instead of being constructed from relatively flexible material, such as plastic polymers, one or 
both parts of the joining clip may be made from more rigid material, especially for extemal use. 
For example, stainless steel may be used. 

As indicated above, it is contemplated that the clip carrier may be attached to the panel in the 
5 factory. It is contemplated that the clip may be installed on site and the clip carrier attached to 
the clip on site. It is preferred that the mating between the is first and second parts takes place by 
pushing the parts together and by pushing the second part into an appropriate channel in the stud 
or muUion. However, if desired, the fast and second parts may be mated by sliding one or part of 
one into the other. 

10 Brief Description of the Drawings 

The invention in its various aspects will now be described in connection with certain 
embodiments thereof described in connection with the accompanying drawings. It is to be 
understood that these embodiments are not intended to be limiting on the scope of the invention. 

In the drawings: 

15 Figure 1 is a perspective view of a first embodiment of the adjustment device of the 

invention, inserted in an embodiment of a building element of the invention, being a stud; 

Figure 2 is an exploded view of the adjustment device and stud of Figure 1, showing 
components; 

Figure 3 is an exploded, perspective view of a second embodiment of the adjustment 
20 device of the invention, the stud being the same as in Figures 1 and 2; 

Figure 4 is a perspective view of a third embodiment of the adjustment device of the 
invention, inserted in a similar stud to that in the previous Figures and showing the device 
in the prestressed state; 

Figure 5 is a perspective view of the embodiment of Figure 4, with the stud in an elevated 
25 position and the device unstressed; 

Figure 6 shows in front elevation the adjustment device and lower part of the stud of 
Figure 4; 

Figure 7 is a side elevation of the stud and device of Figure 6; 

8 
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Figure 8 is a front elevation of the adjustment device and lower part of the stud of Figure 
6, with the stud in an elevated position and the device unstressed; 

Figure 9 is a side elevation of the stud and device of Figure 8; 

Figure 10 shows the adjustment device of Figure 6 without the stud; 

5 Figure 1 1 is a side elevation of the adjustment device shown in Figure 10; 

Figure 12 is a perspective view of the device of Figures 10 and 11; 

Figure 13 shows, in perspective view, the stud in Figures 1 to 3, without cutouts, and also 
an embodiment of a joining clip for the stud; 

Figure 14 shows the stud and joining clip of Figure 13, together with the panel also 
10 present in Figure 13, all joined together; 

Figure 15 is a cross-sectional view of a second embodiment of the stud of the invention; 

Figure 16 is a perspective view of a third embodiment the building element of the 
invention, being a muUion, having two webs and first, second and third arms; and 

Figure 17 is a similar embodiment to that of Figure 16, but having first, second, third and 
15 fourth arms. 

Best Modes of Carrying out the Invention 

Referring first to Figures 1 and 2, adjustment device 10 is shown with base 12 supporting pin 14 
which is upstanding from base 12. Pin 14 has plurality of grooves 16, which in this case spiral 
around pin 14 in the form of a screw. Pin 14 also has end stop 18 (refer Figure 2) at the top of 
20 pin 14. 

Rotatable cam element 20 is adapted to be mounted on pin 14 and has intemal protrusions (not 
shown) which are capable of engaging grooves 16 when cam element 20 is rotated. Rotation of 
cam element 20 in one direction will cause it to climb up pin 14, while rotation in the reverse 
direction will cause cam element 20 to descend pin 14. 

25 Cam element 20 has hexagonal opening 22 for insertion of an allan key (not shown) or similar 
tool to facilitate rotation of cam element 20. 

Cam element 20 is made in two parts, 24 and 26. If it is desired to lock cam element 20 on pin 
14, this can be achieved via screws 28. 
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Stud 30 has dual webs 32 and 34. Adjustment device 10 is designed to fit into apertures 36 and 
38 formed in webs 32 and 34 respectively and to be rotatable therein. 

As will be readily appreciated by one skilled in the art, rotation of cam element 20 on pin 14 will 
raise or lower stud 30 in relation to base 12, thus adjusting the height of stud 30 in situ as 
5 desired. 

In the case of the second embodiment in Figure 3, like parts are labelled with like numbers. In 
the second embodiment, however, pin 14, instead of having spiral screw grooves 16, is flat sided 
and has inclined grooves 42 on either side. 

In this Figure, intemal protrusion 40 on cam element 24 is shown. It is this protrusion which 
10 engages with inclined grooves 42 when cam element 20 is rotated. 

Reference is now made to Figures 4 to 12. Like parts are numbered the same as in Figures 1 to 
3. Adjustment device 10 differs to that in Figure 3 in that it includes spring 44. Spring 44 is 
attached, at its upper end, to stud 30 by clip 46. The lower end of spring 44 rests on base 12. 
Spring 44 biases cam element 20 (and hence stud 30) away from base 12. 

15 In the configuration shown in Figure 4, spring 44 has been compressed and is held in that 

position by engagement of one of grooves 42 by protrusion 40 (not visible in these Figures, but 
refer Figure 3). When an alien key or other suitable tool (not shown) is inserted in hexagonal 
opening 22, and rotated, protrusion 40 engages a groove 42, causing cam element 20 and hence 
stud 30 to change in distance from base 12. If cam element 20 is rotated in the direction shown 

20 by arrow 48, the distance increases. Reverse rotation decreases the distance. 

In this embodiment, an intemal stop 51 (refer Figure 12) (indicated extemally by rivet 50) limits 
rotation in the direction of arrow 48 beyond about 80°. If at this stage further adjustment is 
required, rotation of cam element 20 in the direction opposite to that of arrow 48 will enable 
protrusion 40 to clear all grooves 42 and pin 14 is released from engagement with cam element 
25 20. Spring 44 causes cam element 20 and stud 30 to elevate to the maximum allowable 
(determined by any horizontal surface above stud 30 and/or the length of spring 44 when 
unstressed). Rotation of cam element 20 in the direction of arrow 48 then causes protrusion 40 
to engage a groove 42, to secure stud 30 in the desired position, under tension. 

So that cam element 20 may be released from engagement with grooves 42 in pin 14, protrusion 
30 40 (Figure 3) is deliberately formed so as to leave a gap 41 within cam element 20. Gap 41 is 
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sized to allow pin 14 to pass through cam element 20 when protrusion 40 is not in engagement 
with a groove 42. 

It is to be understood that, in any of the embodiments described, parts 24 and 26 of cam element 
20 may be attached one to the other in any suitable way, including by pop riveting. 

5 Referring next to Figures 13 and 14, stud 1 10 has channels 112 arranged in two sets of three. 
Each channel 1 12 has a base, 1 13. Each set of channels 1 12 is separated from the other by 
parallel webs 136 and 138 which include reinforcing ribs 140. 

Joining clip 1 16 is made of two parts, clip carrier 1 15 and clip 1 17. Clip carrier 1 15 is adapted to 
be attached by a screw or nail inserted between parts 120 and 121 through groove 131 into panel 
10 1 18. Parts 120 and 121 on clip carrier 1 15 are adapted to push or sUde into C-shaped channel 
119 on clip 117. 

Clip 1 17 has co-operating means comprising resilient arms 1 14a and 1 14b which can be forward 
fitted into one of channels 1 12. Arms 1 14a and 1 14b carry grooves or serrations 126 which can 
lock into corresponding grooves 130 in the side walls of channel 112. 

15 Stud 110 includes further grooves 132 to induce mass as well as screw locating grooves 134. 

The walls of channels 112 may be bifurcated to include large grooves 142 to assist in reducing 
mass. 

As already indicated, it is contemplated that clip carrier 115 will be attached to panel 1 18 at the 
factory, transported to the site and there mated with chp 117 which in tum is then fitted into 
20 channel 1 12 of stud 1 10. 

Tuming now to Figure 15, stud 150 is similar to stud 1 10 and more clearly illustrates grooves 
130, 132 and 142. It will be noted, however, that stud 150 omits reinforcing ribs 140. 
Otherwise, stud 150 is very similar to stud 1 10. 

In Figures 16 and Figure 17, it can be seen that each arm of building element 190 is joined to a 
25 corresponding arm by webs 136 and 138. 

Industrial Applicability 

The adjustment device of the invention provides a convenient and efficient means to adjust the 
height of an element. It has ready application in the building industry, where it can provide 
adjustment for shortcomings in alignment or manufacture of studs, for example. It can enable 
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the use of studs, for example, with a significant difference in height, in the same location. It can 
be used to level furniture and appliances, inter alia. 

The building element being a stud or muUion permits the use of screws or other penetrating 
articles without compromising the strength of the stud or muUion. 

The building element being the joining clip streamlines integration of the clip with panels, for 
example, and facilitates the construction of buildings and furniture. 
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